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1. Concepts
« Storage Grid
« Distributed Block Systems

2. Recent Trials and Work in Progress
« High-speed bulk transfer
« Geo-clustered file systems

e Geo-clustered databases
e Geo-HSM




/_

’ﬂ

] | Controllers
| I

|.|4 I‘.Iﬂ

q l
*h . Backplane

I




| L]

( Diﬁitributed Block System

NFS CFS / Serial Block System CFS / Dist. Block System

/O through NFS Server Serial I/0 Parallel Controller Paths




( Di " tributed Block System
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* Maintains Distributed block-level cache
coherence

* Cache sharing

* Parallel paths to storage

* Fail-over

* Global logical name space (for disks)

* |Localizes data and meta-data where it is
needed



| (Dla't'j and Meta-data Localization Strategies
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. Geographic caching
. Data migration according to usage

. Distributed meta-data directory: segments
migrate according to usage
. Geographic redundancy groups

» Site-aware |/O routing, fail-over, and incremental
re-build

D. Parallel transfer and pre-fetch across
multiple optical paths
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°* High-speed data movement

* (Geo-clustered file systems

°* Heterogeneous storage sharing
* Site-aware fail-over

°* Geo-clustered databases

* Geographic HSM



Geo-Clustered File System Trials
September-November 2003
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Network Routing . . .
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Site Fail-over between 2000 km and 7000 km
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Throughput (MB/s)
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Geo-Clustered Database Trials
On-going



Oracle 9IRAC Windows Cluster Test Bed
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Time to complete 1 M operations (sec)
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Geo-HSM Trials

On-going



Baseline Geo-HSM Configuration
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Enhanced Geo-HSM Configuration
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Performance Results
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Questions?
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